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stantially as he first worked them out and installed them
in the railroads. In actual priority of patented invention
he was close to the first. In priority of conception he may
have t>een the first. That no man can tell. Westinghouse
was not the first man to invent an air brake. James Watt
was not the first man to invent a steam engine with a
piston and cylinder. But they invented mechanisms that
worked, and they made revolutions in economic life, and
mankind is quite satisfied to remember them, while Papin,
Newcommen, and Nehemiah Hodge are names known only
to inquiring students.

To understand the meaning of Westinghouse's work in
invention and design in the signal and interlocking field
from 1880 until his death, a few general facts should be
known that indicate the means available at the various
periods of his inventions, and also explain the sentiment
then existing toward what were and what were not permis-
sible methods in switch and signal control and operation.

Prior to 1880 the air brake was substantially the only
application of compressed air to railway working. The
telegraph was the only well-established institution employ-
ing electricity in the service. To some extent, but in a crude
way, electricity had been adapted to the operation of cer-
tain forms of block signals and to the various indicators,
locks, bells, and annunciators then used in both the block
and interlocking field. Electric lighting was confined to
the series-arc method almost exclusively, and electric
motors applied to locomotion and to power purposes in
general were practically unknown, and very imperfectly
developed.

Hydraulic pressure had long been recognized as a flexible
medium of great possibilities in many capacities, and espe-
cially as affording means whereby a relatively feeble energy